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(57)Abstract: 

PROBLEM TO BE SOLVED: To readily manufacture a full-line type 
ink jet head, having a predetermined resolution with a high yield. 
SOLUTION: Unit heads 10a, 10b in this ink jet head 1 are connected 
with each other such that a straight line passing through an ink 
ejection nozzle 11a at one end of the unit head 10a and an ink 
ejection nozzle 1 1b at the other end of the unit head 10b which is to 
be adjacent to the unit head 10a and a straight line passing through 
ink ejection nozzles 1 1 on the unit head 10a or 10b are perpendicular 
to each other. The ink jet head 1 is disposed such that an angle 6 
between the straight line passing through the ink ejection nozzles 1 1 
on each of the connected unit head and a line perpendicular to a 
conveying direction of a recording paper 12 is satisfied with cos 6 
=D/P. 
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CLAIMS 



[Claim(s)] 

[Claim 1] It is the ink jet head manufacture approach for manufacturing the ink jet head formed including 
the unit head which has the delivery train by which the ink delivery which carries out the regurgitation of 
the ink for recording by forming a dot was formed at equal intervals together with the-single tier on the 
record medium two or more. Said ink delivery located in one outermost part of said delivery train in said 
unit head of 1, While becoming vertical [ said one side of said delivery train in said unit head of other 1 
which adjoins said unit head of 1 ] to the straight line in which the connection straight line which is a 
straight line which connects said ink delivery located in the outermost part of an opposite direction 
includes said delivery train The formation process which connects shifting said two or more unit heads to 
an one direction so that a straight line including said delivery train in said each unit head may become 
parallel to mutual, and forms said ink jet head, Spacing of said ink deliveries in said unit head of 1 is set to 
P. When spacing of said dots on said record medium is set to D, the include angle theta of a straight line 
including the dot train which said two or more dots consist of together with a single tier, and a straight line 
including said delivery train to make The ink jet head manufacture approach characterized by having the 
fixed process which installs said formed ink jet head and is fixed so that it may become cos theta=D/P. 
[Claim 2] The manufacture approach of the ink jet head characterized by connecting said two or more unit 
heads, and forming said ink jet head so that it may become tantheta=P/L when setting to L distance 
between said two ink deliveries contained in said connection straight line in said formation process in the 
ink jet head manufacture approach according to claim 1. 

[Claim 3] It is an ink jet head containing two or more unit heads which have the delivery train by which the 
ink delivery which carries out the regurgitation of the ink for recording by forming a dot was formed at 
equal intervals together with the single tier on the record medium. Said ink delivery located in one 
outermost part of said delivery train in said unit head of 1, While becoming vertical [ said one side of said 
delivery train in said unit head of other 1 which adjoins said unit head of 1 ] to the straight line in which the 
connection straight line which is a straight line which connects said ink delivery located in the outermost 
part of an opposite direction includes said delivery train Said two or more unit heads shift to an one 
direction, and are connected so that a straight line including said delivery train in said each unit head may 
become parallel to mutual. Furthermore, spacing of said ink deliveries in said unit head of 1 is set to P. The 
ink jet head characterized by the include angle theta of a straight line including the dot train which said two 
or more dots consist of together with a single tier, and a straight line including said delivery train to make 
serving as cos theta=D/P when spacing of said dots on said record medium is set to D. 
[Claim 4] The ink jet head characterized by connecting said two or more unit heads so that it may become 
tantheta=P/L when setting to L distance between said two ink deliveries contained in said connection 
straight line in an ink jet head according to claim 3. 

[Claim 5] The ink jet printer characterized by having a supply means to supply said ink to an ink jet head 
according to claim 3 or 4 and said ink jet head, and the driving means which drives said ink jet head based 
on the recording information which should be recorded, and records to said record medium. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is an ink jet head in an ink jet printer, and belongs to the technical 
field of the so-called full line type constituted including the unit head by which two or more ink deliveries 
(nozzle) were formed in the single tier two or more of ink jet head. 
[0002] 

[Description of the Prior Art] In an ink jet head above-mentioned full line type [ conventional ] The 
recording head which has bigger width of face than full [ of a direction vertical to the conveyance direction 
of record media, such as a record form, ] (two or more ink deliveries are constituted crosswise together 
with the single tier.) The dot on a record medium by leaning in a field parallel to the conveyance direction 
concerned to the conveyance direction of the record medium concerned (the dot of 1 is formed on a 
record medium in the ink breathed out from an ink delivery.) The resolution of the request of spacing as 
predetermined spacing had been obtained. 

[0003] moreover — in addition, it was a recording head smaller than full [ of a record medium ], and the 
recording head constituted so that an ink delivery might be arranged over full [ of a record medium ] was 
also common by putting in order two or more recording heads (henceforth a unit head) which have the 
above-mentioned ink delivery arranged crosswise at the single tier in the above-mentioned full direction. 
[0004] 

[Problem(s) to be Solved by the Invention] However, since the recording head concerned itself becomes 
large-sized at a long picture when a bigger recording head than full [ of the above-mentioned record 
medium ] is used, there is a trouble that it is difficult to manufacture with a sufficient precision, and the 
yield on manufacture falls remarkably. 

[0005] Moreover, when forming a recording head over full [ of a record medium ], using a unit head two or 
more, in order to narrow the dot space in a record medium and to raise resolution rather than the nozzle 
pitch in the unit head concerned, the technique of leaning and arranging each unit head to the conveyance 
direction of a record medium, and narrowing a dot space is common. However, when based on this 
technique, corresponding to a desired dot space, position adjoining unit heads strictly. There is need. 
(Specifically, spacing of the ink deliveries of the outermost part in the adjoining unit head is taken to 
accuracy) At this time The unit head itself is dramatically small (for example, when realizing resolution of 
300dpi (dot per inch), spacing of an ink delivery is set as about 75 micrometers.). It originates also in things 
and is good (specifically, the precision of about **1 micrometer is required.) in precision. There was a 
trouble that it was difficult to arrange each unit head. 

[0006] Furthermore, resolution changed selectively with errors of whenever [ angle-of-inclination / of each 
unit head ], and there was also a trouble that an ink delivery may be unable to be arranged over full [ of a 
record form ]. 

[0007] Then, this invention was made in view of each above-mentioned trouble, and the technical problem 
is in offering the ink jet printer which equipped with the ink jet head concerned the ink jet head 
manufacture approach which can manufacture the ink jet head of the full line type which has predetermined 
resolution with the simply sufficient yield, and the ink jet head list. 
[0008] 



* [Means for Solving the Problem] In order to solve the above-mentioned technical problem, invention 
according to claim 1 It is the ink jet head manufacture approach for manufacturing the ink jet head formed 
including the unit head which has the delivery train by which the ink delivery which carries out the 
regurgitation of the ink for recording by forming a dot was formed at equal intervals together with the 
single tier on record media, such as a record form, two or more. Said ink delivery located in one outermost 
part of said delivery train in said unit head of 1, While becoming vertical [ said one side of said delivery 
train in said unit head of other 1 which adjoins said unit head of 1 ] to the straight line in which the 
connection straight line which is a straight line which connects said ink delivery located in the outermost 
part of an opposite direction includes said delivery train The formation process which connects shifting 
said two or more unit heads to an one direction so that a straight line including said delivery train in said 
each unit head may become parallel to mutual, and forms said ink jet head, Spacing of said ink deliveries in 
said unit head of 1 is set to P. When spacing of said dots on said record medium is set to D, the include 
angle theta of a straight line including the dot train which said two or more dots consist of together with a 
single tier, and a straight line including said delivery train to make It has the fixed process which installs 
said formed ink jet head and is fixed so that it may become cos theta=D/P. 

[0009] While a connection straight line becomes vertical to a straight line including a delivery train in a 
formation process according to the operation of invention according to claim 1, it connects shifting two or 
more unit heads to an one direction so that a straight line including the delivery train in each unit head may 
become parallel to mutual, and an ink jet head is formed. 

[0010] And in a fixed process, an ink jet head is installed and it fixes so that the include angle theta of a 
straight line including the dot train on a record medium and a straight line including a delivery train to make 
may serve as cos theta=D/P. 

[001 1] Therefore, since an ink jet head can be formed only by connecting two or more unit heads so that a 
connection straight line may become vertical to a straight line including a delivery train, while simplifying 
the positioning process in the case of unit head connection and being able to simplify the whole process of 
manufacture of an ink jet head, the yield in ink jet head manufacture improves. 

[0012] Moreover, the dot pitch of arbitration is easily realizable on a record medium by changing an include 
angle theta. 

[0013] In the ink jet head manufacture approach according to claim 1, in said formation process, invention 
according to claim 2 connects said two or more unit heads, and in order to solve the above-mentioned 
technical problem, when setting to L distance between said two ink deliveries contained in said connection 
straight line, it is constituted so that said ink jet head may be formed, so that it may become tantheta=P/L. 
[0014] When setting [ according to the operation of invention according to claim 2 ] to L distance between 
two ink deliveries included in a connection straight line in a formation process in addition to an operation of 
invention according to claim 1, two or more unit heads are connected and an ink jet head is formed so that 
it may become tantheta=P/L 

[0015] Therefore, even when two or more unit heads are connected and an ink jet head is formed, all the 
dot spaces in the dot train on a record medium can be set constant. 

[0016] In order to solve the above-mentioned technical problem, invention according to claim 3 It is an ink 
jet head containing two or more unit heads which have the delivery train by which the ink delivery which 
carries out the regurgitation of the ink for recording by forming a dot was formed at equal intervals 
together with the single tier on record media, such as a record form. Said ink delivery located in one 
outermost part of said delivery train in said unit head of 1, While becoming vertical [ said one side of said 
delivery train in said unit head of other 1 which adjoins said unit head of 1 ] to the straight line in which the 
connection straight line which is a straight line which connects said ink delivery located in the outermost 
part of an opposite direction includes said delivery train Said two or more unit heads shift to an one 
direction, and are connected so that a straight line including said delivery train in said each unit head may 
become parallel to mutual. Furthermore, spacing of said ink deliveries in said unit head of 1 is set to P. 
When spacing of said dots on said record medium is set to D, the include angle theta of a straight line 
including the dot train which said two or more dots consist of together with a single tier, and a straight line 



including said delivery train to make serves as cos theta=D/P. 

[0017] While a connection straight line becomes vertical to a straight line including a delivery train 
according to the operation of invention according to claim 3, two or more unit heads shift to an one 
direction, and are connected so that a straight line including the delivery train in each unit head may 
become parallel to mutual, and the include angle theta of a straight line including the dot train on a record 
medium and a straight line including a delivery train to make serves as cos theta=D/P further. 
[0018] Therefore, since an ink jet head can be formed only by connecting two or more unit heads so that a 
connection straight line may become vertical to a straight line including a delivery train, while simplifying 
the positioning process in the case of unit head connection and being able to simplify the whole process of 
manufacture of an ink jet head, the yield in ink jet head manufacture improves. 

[0019] Moreover, the dot pitch of arbitration is easily realizable on a record medium by changing an include 
angle theta. 

[0020] In order to solve the above-mentioned technical problem, when invention according to claim 4 sets 
to L distance between said two ink deliveries contained in said connection straight line in an ink jet head 
according to claim 3, said two or more unit heads are connected so that it may become tantheta=P/L. 
[0021] Since two or more unit heads are connected so that it may become tantheta=P/L when setting 
[ according to the operation of invention according to claim 4 ] to L distance between two ink deliveries 
included in a connection straight line in addition to an operation of invention according to claim 3, even 
when two or more unit heads are connected and an ink jet head is formed, all the dot spaces in the dot 
train on a record medium can be set constant. 

[0022] In order to solve the above-mentioned technical problem, invention according to claim 5 is equipped 
with supply means, such as a pump which supplies said ink to an ink jet head according to claim 3 or 4 and 
said ink jet head, and the driving means of the head actuator which drives said ink jet head based on the 
recording information which should be recorded, and records to said. record medium. 

[0023] According to the operation of invention according to claim 5, in addition to an operation of invention 
according to claim 3 or 4, a supply means supplies ink to an ink jet head. 

[0024] And a driving means drives an ink jet head based on recording information, and records to a record 
medium. 

[0025] Therefore, an ink jet head can be manufactured simply and an ink jet printer can be acquired. 
[0026] Moreover, it is recordable in the resolution of arbitration by changing the include angle theta in an 
ink jet head. 
[0027] 

[Embodiment of the Invention] Next, the gestalt of the suitable operation for this invention is explained 
using a drawing. In addition, the gestalt of the operation explained below is an operation gestalt at the time 
of applying this invention to the printer equipped with the so-called full line type of ink jet head which has 
arranged the ink delivery over full [ of a record form ]. 

[0028] (I) The whole printer configuration concerning an operation gestalt is explained at the beginning of 
the whole printer configuration and outline actuation using drawing 1 .. 

[0029] As shown in drawing 1 , the printer S concerning an operation gestalt is constituted by the ink jet 
head 1 concerning this invention, CPU2, the data expansion section 3, the head actuator 4 as a driving 
means, the ink tank 5, the pump 6 as a supply means, the hose 7, the control unit 8, and the display 9. 
[0030] Next, outline actuation of each part is explained. 

[0031] The data expansion section 3 develops the recording information Sr which is inputted from the 
outside and which should be recorded to the so-called bit map data for one sheet of record form, and 
generates a data signal Sdr. 

[0032] And the head actuator 4 outputs the driving signal Sd for driving the ink jet head 1 which has the 
below-mentioned configuration under control of CPU2, and makes the ink jet head 1 breathe out ink based 
on a data signal Sdr, and the image corresponding to recording information Sr is formed on the record form 
conveyed by control of CPU2 synchronizing with the regurgitation of ink. 

[0033] In parallel to this, a pump 6 supplies the ink currently stored in the ink tank 5 to the ink jet head 1 



T 

under control of CPU2. 

[0034] On the other hand, CPU2 controls actuation of the whole printer S including above-mentioned 
actuation. 

[0035] While generating an input signal and a control unit's 8 outputting it to CPU2 based on actuation of a 
user at this time, a display 9 displays required matters, such as operating state of Printer S, under control 
of CPU2. 

[0036] (II) The configuration of an ink jet head, next the configuration of the ink jet head 1 concerning this 
invention are explained using drawing 2 . In addition, drawing 2 is the front view which looked at the field 
including the ink delivery of the ink jet head 1 from the ink discharge direction. 

[0037] As shown in drawing 2 (a), the ink jet head 1 It is connected and constituted so that four unit head 
10a which has width of face smaller than full [ of the record form 12 ] thru/or 10d may shift to an one 
direction. The ink delivery 1 1 is turned in the record form 12 direction, and it is arranged at the conveyance 
path bottom (other side of the record-among drawing 2 (a) form 12) of the record form 12 conveyed in the 
direction shown by the drawing 2 (a) Nakaya mark. 

[0038] Moreover, each is equipped with each unit head 10a thru/or 10d of ink deliveries 11 arranged at two 
or more single tiers, and spacing of the ink delivery 1 1 comrades concerned is set to P. Furthermore, while 
the include angle of a straight line including each ink delivery 1 1 in each unit head 10a thru/or 10d and a 
straight line vertical to the conveyance direction of the record form 12 to make is set to theta A straight 
line including each ink delivery 1 1 in unit head 10a thru/or 10d is mutually considered as parallel, and 
thereby, it is arranged so that an image can be formed over full [ of the record form 12 ] by the ink delivery 
1 1 in unit head 10a thru/or all 10d. Moreover, the ink jet head 1 is arranged so that a field including all the 
ink deliveries 11 and the recording surface of the record form 12 may become parallel. 
[0039] The spacing D of the dot 13 formed on the record form 12 of this configuration is D=Pxcostheta 
«P) each unit head 10a thru/or per 10d. 

Since it becomes, a dot 13 can be formed at spacing narrower than the spacing P of the ink delivery 1 1 in 
each unit head 10a thru/or 10d (in namely, high resolution), and an image can be formed on the record form 
12. 

[0040] Next, the configuration of a connection (unit head 10b of the others which adjoin unit head 10a of 1 
thru/or 10c thru/or 10d) is explained using drawing 2 (b) by making the case of unit head 10a and unit head 
10b into an example. 

[0041] As shown in drawing 2 (b), in the connection of unit head 10a and unit head 10b, it connects so that 
the straight line which connects ink delivery 11a of the end of unit head 10a and ink delivery 1 1b of the 
other end of unit head 10b may become vertical to the straight line in which the ink delivery 11 in each unit 
head 10a or 10b is included. And the distance L of the straight line in which the ink delivery 11 in unit head 
10a is included, and the straight line in which the ink delivery 11 in unit head 10b is included is constituted 
so that it may become tantheta=P/L (that is, the thickness is set to L and unit head 10a thru/or each 10d 
of ink deliveries 11 are formed on the unit head 10a concerned thru/or a 10d center line.). 
[0042] Although this also needs to consider spacing of dot 13a formed in the ink from ink delivery 1 1a, and 
dot 1 3b formed in the ink from ink delivery 1 1 b as Above D (=Pxcostheta) in the connection of unit head 
10a and unit head 10b Since it is Lxsintheta=D=Pxcostheta at this time, it is because spacing of 
P/L=sintheta/costheta=tantheta, then dot 13a and dot 13b serves as the same D as spacing of other dots 
from this. 

[0043] (III) The production process of an ink jet head, next the production process of the above-mentioned 
ink jet head 1 concerning this invention are explained using drawing 3 and drawing 4 . 
[0044] In manufacture of the ink jet head 1, as shown in drawing 3 , each unit head 10a thru/or 10d 
positioning are performed first (step S1). In this positioning, expanding the connection concerned using a 
camera, a monitor, etc. so that it may become the configuration which each unit head 10a thru/or a 10d 
connection show to drawing 2 (b), it observes by viewing and positioning is made. In relation at this time, 
for example, unit head 10a and unit head 10b As ink delivery 1 1a and ink delivery 1 1b show drawing 4 (a), 
while becoming a straight line top If the straight line concerned positions as it becomes vertical to a 



* straight line including the ink delivery 11 in each unit head 10a thru/or 10d As for an interval, positioning of 
unit heads also of a thing with thin (thickness L) each unit head 10a thru/or the thickness of 10d is 

* attained in the precision below the diameter of the ink delivery 1 1 at least. 

[0045] If each unit head 10a thru/or 10d positioning are completed in step S1, it will connect in the 
location which determined unit head 10a thru/or each 10d next (step S2). Thereby, ink jet head 1 itself is 
completed. 

[0046] Next, while making the above-mentioned include angle theta to a straight line vertical to the 
conveyance direction of the record form 12 in order to obtain the spacing D of the desired dot 13 for the 
completed ink jet head 1, it fixes to the supporter which does not illustrate the ink jet head 1 so that a flat 
surface including all the ink deliveries 11 may become parallel to the recording surface of the record form 
12 (refer to drawing 4 (b).). Connection of the above-mentioned hose 7 or connection of head actuator 4 
grade is made step S3 and after that, and manufacture of the ink jet (step S4) head 1 is completed. 
[0047] As explained above, while the straight line which connects ink delivery 11a and ink delivery 11b 
becomes vertical to a straight line including each ink delivery 11, for example according to the ink jet head 
1 and its manufacture approach of this invention Connect shifting two or more unit head 10a thru/or 10d 
to an one direction so that a straight line including the ink delivery 1 1 in unit head 10a thru/or each 10d 
may become parallel to mutual, and the ink jet head 1 is formed. Next, since an ink jet head is installed and 
it fixes so that the include angle theta of the straight line containing the dot 13 on the record form 12 and 
a straight line including the ink delivery 1 1 to make may serve as cos theta=D/P The ink jet head 1 can be 
formed only by connecting so that the straight line which connects ink delivery 1 1a and ink delivery 11b 
may become vertical to a straight line including the ink delivery 1 1. While simplifying the positioning process 
in the case of unit head connection and being able to simplify the whole process of manufacture of the ink 
jet head 1, the yield in ink jet head manufacture improves. 

[0048] Moreover, the dot pitch of arbitration is easily realizable on the record form 12 by changing an 
include angle theta. 

[0049] In addition, in an above-mentioned operation gestalt, although every one ink delivery 1 1 in the 
adjoining unit head was made to pile up mutually and positioning of each unit head was performed, as two 
or more ink deliveries 1 1 are piled up, an ink jet head may be constituted in addition to this. In this case, 
the image formation of high resolution can do more the location of the ink delivery 11 of the unit head of 1 
by arranging alternately between the ink deliveries 1 1 of the adjoining unit head. 

[0050] Moreover, this invention is also applicable to the printer in which color record is possible. In this 
case, the ink jet head 1 and ink tank 5 grade will be prepared for every (every [ for example, ] color of 
cyanogen, a Magenta, yellow, and black) color used for record. 

[0051] Furthermore, in the above-mentioned operation gestalt, although the ink jet head 1 by which the ink 
delivery 1 1 has been arranged over full [ of the record form 12 ] was explained, in addition to this, it has 
two or more unit heads, and this invention can also be applied to the ink jet head which records moving 
crosswise [ of a record form ] on the occasion of record. 
[0052] 

[Effect of the Invention] As explained above, while a connection straight line becomes vertical to a straight 
line including a delivery train according to invention according to claim 1 Connect shifting two or more unit 
heads to an one direction so that a straight line including the delivery train in each unit head may become 
parallel to mutual, and an ink jet head is formed. Next, an ink jet head is installed and it fixes so that the 
include angle theta of a straight line including the dot train on a record medium and a straight line including 
a delivery train to make may serve as cos theta=D/P. 

[0053] Therefore, since an ink jet head can be formed only by connecting two or more unit heads so that a 
connection straight line may become vertical to a straight line including a delivery train, while simplifying 
the positioning process in the case of unit head connection and being able to simplify the whole process of 
manufacture of an ink jet head, the yield in ink jet head manufacture improves. 

[0054] Moreover, the dot pitch of arbitration is easily realizable on a record medium by changing an include 
angle theta. 



[0055] Therefore, the Inkjet head which has predetermined resolution can be manufactured simply. 
[0056] According to invention according to claim 2, in addition to an effect of the invention according to 
claim 1, it sets to a formation process. Since two or more unit heads are connected and an ink jet head is 
formed so that it may become tantheta=P/L when setting to L distance between two ink deliveries 
included in a connection straight line Even when two or more unit heads are connected and an ink jet head 
is formed, all the dot spaces in the dot train on a record medium can be set constant. 
[0057] While a connection straight line becomes vertical to a straight line including a delivery train 
according to invention according to claim 3, two or more unit heads shift to an one direction, and are 
connected so that a straight line including the delivery train in each unit head may become parallel to 
mutual, and the include angle theta of a straight line including the dot train on a record medium and a 
straight line including a delivery train to make serves as cos theta=D/P further. 

[0058] Therefore, since an ink jet head can be formed only by connecting two or more unit heads so that a 
connection straight line may become vertical to a straight line including a delivery train, while simplifying 
the positioning process in the case of unit head connection and being able to simplify the whole process of 
manufacture of an ink jet head, the yield in ink jet head manufacture improves. 

[0059] Moreover, the dot pitch of arbitration is easily realizable on a record medium by changing an include 
angle theta. 

[0060] Since two or more unit heads are connected so that it may become tantheta=P/L when setting 
[ according to invention according to claim 4 ] to L distance between two ink deliveries included in a 
connection straight line in addition to an effect of the invention according to claim 3, even when two or 
more unit heads are connected and an ink jet head is formed, all the dot spaces in the dot train on a 
record medium can be set constant. 

[0061] Since according to invention according to claim 5 in addition to an effect of the invention according 
to claim 3 or 4 ink is supplied to an ink jet head, an ink jet head is driven based on recording information 
and it records to a record medium, an ink jet head can be manufactured simply and an ink jet printer can be 
acquired. 

[0062] Moreover, it is recordable in the resolution of arbitration by changing the include angle theta in an 
ink jet head. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the outline configuration of the printer concerning an operation 
gestalt. 

[Drawing 2] It is drawing showing the configuration of the ink jet head concerning an operation gestalt, and 

(a) is drawing showing a whole configuration, and (b) is the enlarged drawing showing a connection. 

[Drawing 3] It is the flow chart which shows the production process of an ink jet head. 

[Drawing 4] It is drawing explaining the production process of an ink jet head, and (a) is drawing explaining 

positioning of a unit head, and (b) is drawing explaining immobilization of an ink jet head. 

[Description of Notations] 

1 — Inkjet head 

2 — CPU 

3 — Data expansion section 

4 — Head actuator 

5 — Ink tank 

6 — Pump 

7 — Hose 

8 — Control unit 

9 — Display 

10a, 10b, 10c, 10d — Unit head 
11, 11a, 11b — Ink delivery 

1 2 — Record form 

13 — Dot 

S — Printer 

Sr — Recording information 
Sdr — Data signal 
Sd — Driving signal 
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(57) f# «>«» *-r K©«« 

¥tt^y K 1 0 a fc*t**-S8ffl<B-r > 
Attain 1 1 at, BftLTBlt^S^tt^y h* 1 0 

<h, S-^&'Ny h* 1 0 aXttl 0 bClfcttS-f >^ttai 

F 1 0 aXIJ 1 0 b^iLT^f>^yx7 K 1 

#[fi] ICSB^B^ iKD&T ftK^'cos 0 = D / P T'$> -5 
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(2) 

/ 

imxm i J tmm&±iz py hzm&LTimzn 
m^hjx-m^n^ >^vx-> f^ FSrKii-rsjt 

iftlcftg-rsflutB-f >^P±UiPi, -cDmFKWi'x^ F 

• t c $ f £ © - © w gB m& ■ f ts * 1 * s ttf a 2 «± tti □ 
zstsm-mzmmttzztrnz. (DmrnmoL^y f 

tt£ flute itttii a^iJ £#i?ia*g#ffl£ 3 «fc 

PlCtSfcCDfltllB^^^ F^-*i^t-re.L^o«^L 

-©fltlJEWi'N-y FCfett^flyK-f >£ttWP|s>l±©F.fl 
l^PtL, Ai(t2tB^#:±(C*3ttSfltrf2F-y F|WI±© 
RAPS £D tut a&©fltiffB F btf~m\zm/v 

Tffijjxsns F>y h^j^^?jifi^<hfltigep±mp^j^^tj 
fi^tco^-r^isei^, 20 

cosO =D/P 

t^^cfc^lifltftB^fiJc^nfc'f >^-^x-y F'Xy F£JE 

r£. 

2 ] m*m 1 fCfBtt©^ >^yi7hA 7 F 

mmismz&^x, 

ffimMfSLT..mz&\,*T, m%^mmm.mz^n^--D<D 

StftB-r >^Ht!UPF B lra8ggi^L t-fSctfr. 
t a n 0 = P/L 30 
£&£ck5lca&©fl1JgBiiMi'\-.y F£^LTflutB-f> ' v 
^yiy h'N-y F^^JiK-r^^t^^mtT^O^v 5 
x-^ F's-y F©©j£#«;. 

umm3 ] tmm&±.iz f ? F^^iLTtB^sfT 
^cM^T^1c$nfcl!tlUP?|J2r^rTs*^i'^-y H*a» 

-©flflgB^fi^-7 FK^tSiWtBqjtttiP^J©-??©*^ 
^(CfeM-rSmftBO^HttiiP.!:. -©fliftBitlft^-y F 
ic^ttf ^flfiW-Wfl^tBWi'N-y Flc^tSflusBiitliiP <o 

m<Dmu~^t\*Ktt^fa<»m'?\-mz&.w.-tz>mt^ > 
^ a: tu p t * f&&m&x$>z> &m\S.m&. fltrtBtt ih a m 
^tm^ic^st&st&i;:, ^(Dmmmz^v f 
k * # -a flflgBttm p £^tr mmmu \z w-n t & z> «t 
o izm%.<Dmzm&^v w-jsfoiztnx&mznx 

MIC. -©flUtB^ii'N-v FtCfett^fltlfB'r >i7ti:IUP[5l 

±©rafi§^p<hu. mmmm&±iz&vzmi\ t v f 

PI±wrp1fiS^Dibfc«^t^ a33c©flu"tB F y h^-m 
\zm./uT'ffiti2t\Z> Fy F^JSr^tya^ifltrtBMtUJP^J so 



2 

Sr^trifiigi t ©ft-f ft S e as, 

cos 0 = D/P 

t&oTH5Ic^ict'5'f>?yi7 F^y F. 
[1^*534] mimz\Z%ZW.<n-iyf?=J^y Y^yY 

tcfe^x. satB^^it^tc-&sn^-o©fliitB'f >^tt 

t a n 0 = P/L 

<t ct 5 izm&oymmmft^ y f ^i^trn^ ^ 

t&tmttZ^ >W-x.yh^y F. 
[19*515] M*513X«4 KtBiEtfH >^vx-> F 
A«; Ft, 

Au-fB-f >i7^x-> F^>^ F(Cflt(?B^>i7$#tS&fS«*& 

mm-r^amffimiz&^^Tmm-f >?i;^yh^ y 

F^iEWL, flfftBIBS^tc^UTlBS^fT^Wilj^S 

^m^^z.h^mt-r^-(y^^^y h^"u>^. 

[0 0 0 1 ] 
[0 0 0 2] 

[!SE*oft*]. ffi*©±JE7;i/7-f >^-f yo< >^-^ 
F^-^ FC*3^Ttt. IBSffl^©IB@^©«3i 

Sntt»4. ) <£- ^igfB®^#:©«ii*[S]tC*fbT^ 

c*tt«FyF (-r>i'ttaip^e>nta5$n§'f >^tc 
[0003] ^©tetc. »»«#©±««to s b/h 

$fd;fB^^-y FTSoT. S^lfilC— 5IKB«Snfc± 
tB-f >i7P±aiP^*-r-5ffB©-\^ F (WT, *ftA 7 H 

BE»«M*0^telC»-3 T-f > 9 RtttS P *«iEfiS tl?) J; 3 

[0 0 0 4] 

[0 0 0 5] ^fc. h*£ttSfflffll>TeeS«E# 

•y HC*tt*/X;Hf •v^.tOfeBBakaftJC^t* F-> 
MHIPi«:««>T»«aE*ia]±Sl4-*&«{>Ctt. *^©# 
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3 

£HTrlg©Fy hWH8K»«bTK!BCfi«*«>r4 (<fc 
>^H£ma|pI±©IBIIB«:jEaiKt*)'ifi!>EA«»0, £© 

mtt'sy 30 

0dpi (dot per inch) ©#*g£#l3rr**£. -f 
- > ^fltlll PflDWHItt 7-5 u mlUcMSfti* •)- Si - 

1 0m8Afeffift#««ST»«. ) ftVfiAyHtil 
net j&*fflJlT* -5 i ^ -5 fflfl A#t& o fc. 
[0 0 0 6] Mfc, ^Wi^y F©tt€?ft£©8S2S£«t: 

x-f > * tttti □ setTta * 1 i> -5 iqhja 

[0 0 0 7] fef. ±GO&nMjAfc£» 

7;i/5-f >^-f yco-f >0^xy h^y F£ffi^l:Jsg 
0J:<«ifiraet««pIiEtt-f >^3?x-> h^y KSJfi 

h^y h'SfflilH^yiy h7 P| J>3'*ffitt-r*e 

[0 0 0 8] 

ftK, 1 KE*©3SWW:, BfiUiiJfft«*©ES«M* 

± (C F y h b TE* SrfT 5 it &<ZM *ttttJ-r 
5-f >^etffiP3i*<SIWBiK:-5iJK:MA-TJifJ«Snfci±ffi 

-T^xy h^\>7 HS«fit*ft»©'f>fi'i7 h^y 

fl-BBlCffiflrT SffiE'f ttffl P £ S*S^itt»T * 

B**««afc¥fftft*±5lc**OWBJ|ltt'sy F£ 
-#fflfcr&Uoo«ttLTtfnE^>*S>xy F^y F 

zmz-rzM&xmt. -©McmfifNy mam -am 

E-f >^etUiaW±OWBiS:Pi:L. «tEE»i«#±K: 
fcttSWEFy HPJ±©|BJHI£D£Uifc*£K:. 3S3&© 
iffiEFy Ftf-^JCMA/lfttiSSfta Fy h^J^^OiS 
«8£ii9EttmP^&^tm*g£©fc-r^a0#, cos 

[0 0 0 9] H9*^ 1 CGttQBHOffUIK: .fcfttf, 
j£X8K:£v>t. ttttfflNWetffia8ie-£trEai;:Sfl[ 
ttzztmz. ^ow^ 7 h'tcfett-sitttbp^j^^ 



(3) 

4 

*|ft)K-re.U^O«ttbT-f>^^iy Ha? F£JB*»£ 

[0 0 10] f l/T, HJtieCiSHT, E»«M*±© 

0*«» cosfl = D/Ptft5J:5l:'f>jyiyK 
y KfcSAttttTHJrr*. 

[0 0 1 1] .fcoT. lS©WiA 7 F£\ JftttftlfbP 

• - — -f >^i ->K7 K^»*K7?**®n?.--*flE^ F& 
io ttOB©ffi«ft»e)IS€:«*ft;bT'f >9i?x.y F^y 

[0 0 12] ftft0*^bS-&*^4:C«tO. 12 

[0 0 13] ±E©KJS«:«Pifc-r*Jt«>fc, H$gi2£ 
B«©«iJltt, 1 fcEftW'f >^5>iyhMH 

awinsroffliiE'f >^itaiaiBflDEri*Ltr 

20 3<h#, t a n © = P/Lt*S«fc3K«»Ofl9E¥*£ 
a ^ KSSMRUTHiJE'f >^v f xy F^y F£J&JST* 

[0014] gs*a2t:E«©5swo^fflc«j:ntf. n 

LitSif, t a n e = P/L<fc£*«fc3l;:«»©# 
ttA? Kt»l*LT-f >J?i«; hAii F£JBfiJcT5. . 
[0 0 15] ioT, »©MAyl J ^LT^> 

[0 0 16] ±E©«Ji*»ft-r*fc«>»C. W*3K3(C 
E«Of5M»a. ESiffl«tt^©E®^±fC F y h SrJgJEft 

OMeVftAy FJC*^-5MEetlliP?iJ©— 7j©«nSB 
K:ffi«-rsl»E-f >^RtmPt, -OHEJIlttA? Ft' 

««5-r*teo-oi»E*ffiAy P(r«(t«ffieitttiD$i 

40 ©ME-* tttS»*lft©«*|.«lctt«f *MB-f >^ 
ttltiPtSIS*itt«T**«5«iS[«*», mlEtttbP^J^ 
^tfa«»CSiSt«:4t*K, *4CDffiSB#fr\7 Ftd 
*3^*HfiERtaiP^J^tria^fflSC¥fTt^-5«k5 
KSftOWEmfiA y F^-*|fi]fC-rtlT^3 nx*5 
0, It. -OMEWtA? KC*»J*»B-f >^ti:Ul 
P|S|±©r B 1ftl<£ Ptb. (»EE»«E«e±fc^ttSjWE F 
y hra±©MI«H£Dd:Lfc*^t. HOttEFy 
-WK3feA/TfliJi)cSn« F y H^iJ^^OiS^iHilEttlli 
P5>JSr-&tTillli:©^:-rftffi0*^ cosfi=D/Pi 

50 
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5 

[0 0 17] m*®3 lz!£m<DmW(DftmiZ&tU$, Jg 

ihapiz-atsmifctcDU-rfimetf. cos6>=d/p 

[0 0 18] ctoT, *»©*tt^v K€r, ttiffiifiiia^ 

tt©IB©tea«*xe*|!BSt{fcL/T-f >^5^xy N'Vy 

[0 0 19] ftge^fbStSItCiO, E 

»*#±K*itiTffi*© H y h t! -y 5f £fSAMr§HSlT'j|- 
3. 

[0 0 2 0] ±8B©«S*«Pft-r*fc«>K. lt*5S4lc 
E*©3SWa, M$gt3lcG«teM' H 

UlPK©BEBI^Li:-rS't#, tanfl=P/Lt65 

[0 0 2 1 ] »*S4frfl3«c©56«©fPfflK:«fcntf. if 
#E3KE*©SB"JIJ©flUBKiniA-t\ SSt«ifiil9fc^*n 
Z>~'Z><D'{>{7nkliiaF£\<DmM$:LftZ>£%, tan 
fl = P/Lt)!i:4«t5l:«*0|lttA9 K^SiSnt 
V»*©T, **©*ffi^f K^lLTOi/yxy h 

s\y FZM)$.vtzm-&x*>. $d.mm#-±<D k v bm\z& 

[0 0 2 2] ±C©»BSrHPft-r-5fc»K. sf*5l5{C 
E*©5BWtt, W*«3Xtt4KlEtt©'f >^S?xy h 
MHt, WIB-f Wi? h^y KfcffiE-f 
«-r4#>^*©«l&*St, EfTf^EiiffiSISlca 

[0 0 2 3] »3|iS5fcffif6©f69I©flUBl;:«fcntf. 8ft 
*3B 3 Xtt4 K»«©»W©fPffi trip AT. 

[0 0 2 4] flT, SBSfr^lStt. E»««KS^V>T 

[0 0 2 5] <fcoT, -f>i?yi7K7^ffi!l:S 
5. 

[0 0 2 6] £jt. -f >^5?xy h'Sy HIC*tt*ftft 
[0 0 2 7] 



(4) 

£gHSL/t, t^fr^-S^I^-f >5"f y©^ >9i?x. y 

b*\y v*mz.it7v>9\ztt\sT*f£w*mmvitm 
[0028] (i) Zil>£n£&jMJkimMMi!E 

tthtbiz, mmMmz&z7v>9(D-kftmmz^>\,*T. 
m i zm^TwtwTZo 

[0029] hi \zmr J; -5 c, mmmmzmz?*) > 

*%^lS#^->^-^-i.--y l>-<N--y~h*-l t,-G-P - 

io U2t. 5*— ^SBB«3t. mWl^gc £ l-T <D^ y bm 

to o 3 o ] -Aiz> &&<DigLmMtt*mwrz>, 
[003 1] ^-^^p^^3«. ftUfrZAij-znzm 

-y h^y fcSBJU x-^«^Sdr**fiE-T 

•5. 

[0 0 3 2] -eUT, ^yK«ft»4f4, x-^ff^S 
20 drKS-^tr, C P U 2 ©ftJ»©T. MOffilS^ftl) 
-f >^yi7 F^\-y H 1 &mW}T2>fctf><DmWimnSA 
^m^LT-f >^->*i-y h'N-y K 1 tC-T >^£tti±i£ 

cpu2<Dmmiz&o-( >^<Datm£mm^rmm 
tsnzm&m^tztsmmmsrizMmTzmzw&L? 

[0 0 3 3] CtltilfcfTLT, ^>y6«, CPU2© 

$ij^i©t. -r ^\zm^nx^^ >^sr-f 

>^yxy 

[0 0 3 4] —yj. CPU2I1 ±j£©E!jf££-£ir:/U 

30 >^s^#©«i^si6ijfl-ra. 

[0 0 3 5] £©£#, $-f£gB8te. ttffl#©SfftC* 
■^^TA*«#*^ritLCPU2fCtB*-r^i^t, S 
Sffl9H CPU2 05$iJ^(DT. 7 r u>^s©«ifp«a 

[0 0 3 6] (ID -f>-?-7x7K7Kg)M 

*&9Hz%Z'(>9'?x.y b^y b 1 ©fllfiKfUO 
^T. a2Sffll»TKWt4. ^C*5. 1211 -f>^v ! 
x y h'V-y h* 1<D1 >2ntmn$ : -gtSffi&'f >y-ottiiJ5 

40 [0 0 3 7] H2 (a) ('^T«t5JC. -f^^iyh 
^\>y H l tt. ESfflil 2©±SJ:t)fe/hS^*B**-r 
-5rat3©Wi'\>y H l 0 a7i3il 0 d ifl— 

«t5c««snT«i«snT«o. 02 (a) 4>^f?T- 
*$n^^^]jc*s^$n5te^fflffii 2©^jiiSsg§©T 
<w 02 (a) tpmmmmi 2<Dfaz\?m) iz<i>?vt 

[0 0 3 8] xfe, S^fiA 7 H 1 0 a 7531 1 0 d (4. 
5fc* Ir^&W-^llCgEffiS tl/t-f >i7i±[15P 1 1$1A 
SKE-f >i7tttllP 1 1 |sI±©rp1ftl«P<i:$nT 
so Hi. IK. &9Ht"«y b 1 0 a7i3il 0 d Ilt5tt-1>6- 
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(5) 

7 

■i >^ntojp 1 1 z^tsmf&ttmmm i 2 ©asat^ 

ft^y F 1 0 aMl 0 ddfcttS&'f >^n±iiiP 1 1 
tiL'W h*10 a 7151 0 cHC&tt-S'l' >£ttUJP 1 1 C 

i2fi£nx^£. £T©-f >^tttiia i i£^tr 

-vfa-.y ^.^.o, F i-^gBg^-ttT-^-S. — 

[0 0 3 9] SB^ffliffil 2±(C^|i)c$ >o 

F y b 1 3 ©PbIRSD tt. (DM^ F 1 0 a 71 
51 OdlZ-DZ. 
D = Px cos^ «P) 

££5©T% Smt^y KlOaMl 0 d Kfett-S-f 
>*ttttSPl lOWIHPJ:0fe»E^IHII»-C Cr&to*. 
!fiSV»«««-C) Ky M 3*»JjELTIEftJfllttl 2±tC 

[0 0 4 0] WZ. —(DM&'Sy K10 a 7151 Oct 

m&-f2>m<Dm&^y f i o b7i5 1 o a <t©]g«gi$© 

«j&fctH>T, Wi^y F 1 0 a t^ffi^-v F 1 0 b© 20 
«-&£#J£:LT02 (b) Sffl^TtttWT*. 
[0 0 4 1] i2 (b) fC*-r<J;5«C, itMS'N-.y F 1 0 
at»\7 F 1 0 b<D&ffimz#\,*T\t. m&^y F 
1 0 a CO— Sg©-f >^Pt(UP 11a iffi^y F 1 0 b 
©teSS«H>*tfcfflni 1 bt^SS^W, **©# 
ti^y F 1 0 aXtel 0 bfCfctt-S-f >^n±MiP 1 1 tfi 

3. mfi^-y F 1 0 atC^tt-SO^ttttSP 1 

i*^snsaiH<t*ffi^5; f 1 0 bic^it^-r >^?t 
hip 1 i3&«^*n4itat©re«iL«. 30 

t a n 6 = P/L 

■7 F 1 0 a 7121 0 dte-^<DJp$7>*L<h£ftT:fc9. Mi 
SWiAy F 1 0 a 715 1 0 d ©*.fr*±K:-r >^ti:li} 

p 1 l^Msnxt^. ) „ 

[0 0 4 2] Z.niZ. m&^y F 1 0 a tffA 7 F 1 
0 bcoft^tcii^T. -O^ntttiP 1 1 art^tfM > 
fl:J;0»)8Sft4h'7H 3 a t-f >£iit{iiP 1 1 b 
#"E>©-f >>7\Z&<om&L-&1XZ) by bl 3 b tCDmffib 
±I2D (=PXcos6>) ftZ><&mfrfoZ>t)^ Z\Ot 40 

LX s i n 0=D = PX cos© 

T"$>Z<DT\ Z\tl£iQ, 

P/L= s in0/cos0 = tan0 

iTtlH Kj>M3aiKyH3b tflDIWIHjWfi® 

[0 0 4 3] (III) -1*>^>>x -v h^N-v KCPMifiia 
*^gqic^^±f2<>i7>'x-7 F^y F 1 cotgjg 
IICO^T. S3StXa4<£ffl^T^-r^>. 
[0 0 4 4] -f >£5?xy b^y F 1 ©SjiKSfcoT so 



tt. 0 3tl^-r«t5{C, F 1 0 a 715 

1 0 d<D&.Wik#>$:fio Uf'^Sl) o £©<£©& 
ftKfiHTtt. &m&^y F 1 0 a 715 1 0 d Q&ttfR 
rt*0 2 (b) KjS-r»tt£fc4«fc3fc:. ^i£tgSii$£# 
;* 5 & tf=E n * m £ ffl l^Tfe*: b -D "D § £ KJ: 0 SIP? U 

Tffi«ife«>a*&$n*. £©££. mi&^yh' 

1 0 a tm&^y F 1 0 b ©HfiitC&^Ttt, -f>£tt 
UUP 1 1 a t-f >^ttiiJP 1 1 b<h*t04 (a) fcSf 

1 0 a 7151 0 diC&tt-SO^qttlSP 1 1 £-£tfitiS§! 

1 0 anmi 0 dcDm^tm^ o?$u 

oT, 4>£< ifc-f >i7PtajP 1 1 ©jSg&TFwfifgT' 

[0 0 4 5] Z.9-y7S 1 C^^T^ftAy F 1 0 a 
7151 0 d<Dtttftft!l^7t4i. 
7KI OaJlIl Od &#:tbtzGLmiZjo^Ti&ffi?Z> 

(Xf7^S2) „ CltKciD. -f >^v ? xy Ky K 

1 -tcofew^is-r*. 

[0 0 4 6] ^{C, TEjj&Lfc^f >i7yi7 H 1 

£. RTrScoF-y F 1 3 ©MHSD fBSfflffi 1 

iT©^>^(hll)0 1 1 *$tr¥ffi*«BE»ffl« 1 
2 ©SMCWt.ft;l)cto tc-r >i7 i/x •> 
«rB*UJS:^»WfcH€b (04 (b) 7,T"-y 
^S3) , -?-©^JC±ffi^-X7©«iggX«^-y FiK» 
^4#©«^^fToT UfyyS4) O^vx-vF 
Ay F 1 ©«jg*«^TT*. 
[0 0 4 7] ^±gJHJUfcJ:o(C> ««©^>^yi 
y b^y F ia^-e-©«ifi3&tefc<fcntf, 0iJx«. -f> 
^PttBP 1 1 a £^>?P±liiP 1 1 bt^S^IW, 

xomti^y F 1 0 a 7551 0 d IZ&tfZ-l >^P±tliP 
1 1 ^^Wi^fflai:¥fTiS4J:5i:l»©f f a 
7h*l OaTJIl 0 d £— ^faK-ffcUo^ttttLT-f 
>^yi'7hA 7 Fl»il, ^JC, tBSfflffil2± 
OHyhl 3 *-^t^ii:*Si'f >^tttUa 1 1 &^$sW.U 
£.<Dts.TftB.6ifi, c o s e = v>/v t.tz%&.o\z-iy 
W?.y b^y KSSA#»tTH3£-r*©T. -T>^nt 
{UP 1 1 a t-f >i7»ttBP 1 1 bi^^^itadW>^ 
qtlliP 1 1 *^tiifi»CSilta:*«t5»c»tt-r**f»t 
T / f>^yi7 hAy F 1 Ma 7 FME«E 

10KifiC!)ie±*«:t8lMfcT?*«i:*K, -f>^>?x 
y FA7 FSiHr*5it^^S«3 7!>^±-r^o 
[0 0 4 8] Sfe. ft^e^^b^-t+'SCltlCckO, g5 
g^ffliffil 2±JC*3^Tffi«© Fy b¥y^£ffimzm$l 

[0049] afe. ±5e©niB»«K*v»Ttt, mm? 
zmfo^y K»c*»t«-f >^p±aip 1 1 *— otJoato 
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(6) 



rfc-g-r&m&'v.y bcD&w&sbzmftLrctf. z.nu 



ttlC. ffigcOW-O^RtttJP 1 1 £ffifcl£*Dl±3<fc5(;: 
UT-f >^^x-> b^y b%ffit$.LTb£l\ ::©*§•& 
irtt, -<7)#{4^-y h*©-f >^ttUJP l 1©&S£8!M£ 
T-SSMi'Ny K©-f >^qtUlP 1 1 ©Fp1l;:=f JMfcKIE® 

5. 

[0 0 5 0] sMeWi. *7-ffi^Blfg^yj 

i"; h'Sy H 1 <h-f >9&>i? 5 BE»K:«6fflf* io 

:7©£-fifif) CRttantifc*. 
[0 0 5 1] MIC, ±E^ifi»j6t*^Ttt, flBSfflilK 

1 2<D^i|©ics?oT'f >i'p±mn 1 1 t^ses £nfc-r> 
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